Analysis of the canine brain transcriptome with an emphasis on the hypothalamus and cerebral cortex.
The diversity of dog breeds make the domestic dog a valuable model for identifying genes responsible for many phenotypic and behavioral traits. The brain, in particular, is a region of interest for the analysis of molecular changes that are involved in dog-specific behavioral phenotypes. However, such studies are handicapped due to incomplete annotation of the dog genome. We present a high-coverage transcriptome of the dog brain using RNA-Seq. Two areas of the brain, hypothalamus and cerebral cortex, were selected for their roles in cognition, emotion, and neuroendocrine functions. We detected many novel features of the dog transcriptome, including 13,799 novel exons, 51,357 exons with unique 5' or 3' modifications, and many novel alternative splicing events. We provide some examples of novel features in genes that are related to domestication, including ADCY8, SMOC2, and PRNP. We also found 247 novel protein-coding genes and 328 noncoding RNAs, including 57 long noncoding RNAs that represent the first empirical evidence for a large fraction of noncoding RNAs in the dog. In addition, we analyze both gene expression and alternative splicing differences between the hypothalamus and cerebral cortex and find that there is very little overlap between genes that are differentially alternatively spliced and genes that are differentially expressed. We thereby suggest that researchers who want to pinpoint the genetic causes for dog breed-specific traits and diseases should not confine their studies to gene expression alone, but should consider other factors such as alternative splicing and changes in untranslated regions.